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Chapter 1: Introduction

1.1 Report Background
This NPS-IS plan was created to address water quality concerns identified by local government officials,
state and federal agencies, non-government organizations, and citizen stakeholders. The overarching
intent of this plan is to highlight Critical Areas and aid in identifying and securing funding to implement
projects that will result in improvements to habitat and water quality. These improvements will
enhance biological communities and ultimately improve or maintain aquatic life and recreational use
attainment status within the Wingett Run-Little Muskingum River HUC-12.

While the Wingett Run-Little Muskingum River is designated as Exceptional Warmwater Habitat (EWH),
it is 303(d) listed as impaired for bacteria (OEPA 2020a). Wayne National Forest comprises 8,876 acres
(38%) of the watershed and has identified additional problems impacting hydrologic function, including
trail- and road-related erosion as well as agricultural practices. Wayne National Forest has proposed
several solutions to combat these problems listed above on its property, including the following:
wetland creation and restoration, riparian field rehabilitation, Haught Run Camp decommissioning,
Hune Bridge stream crossing replacement, and oil and gas access route mitigation.

1.2 Watershed Profile & History

Watershed Profile
The Little Muskingum-Middle Island Watershed HUC-8 (05030201) spans eastern Ohio and continues into West
Virginia (Figure 1). It lies within the unglaciated Western Allegheny Plateau (WAP) ecoregion and includes the
Permian Hills and Monongahela Transition Zone (Figure 2) (OEPA 2020c). It flows through Washington, Monroe,
Noble, and Guernsey Counties in Ohio. The largest municipalities in the watershed are Caldwell, Woodsfield, and
Marietta in Ohio and St Marys and New Martinsville in West Virginia. The Little Muskingum-Middle Island
Watershed is divided further into five HUC-10 subwatersheds (Figure 3, Table 1).

The focus of this NPS-IS plan is the 36.3-square-mile drainage that comprises the Wingett Run-Little Muskingum
River HUC-12 (050302010703) (Figure 4) (OEPA 2020c). This subwatershed is downstream of the Clear Fork-Little
Muskingum River HUC-12 (050302010701) and Straight Fork-Little Muskingum River HUC-12 (050302010608) and
upstream of Archers Fork HUC-12 (050302010702) (OU 2021). The Wingett Run-Little Muskingum HUC-12 is
located mostly in the northwest corner of Washington County and the southwest corner of Monroe County in Ohio
(Figure 2). It is located approximately 14 miles northeast of the City of Marietta. The total watershed area is 23,242
acres, with 8,876 acres (38%) Wayne National Forest property, within the watershed (USDA 2021). Wingett Run is
approximately three miles long and flows into the Little Muskingum River at the unincorporated community of
Wingett Run at river mile (RM) 24.35 (OU 2021). Approximately 19.9 miles of the Little Muskingum River and six
named tributaries on either side of the mainstem are included within the Wingett Run-Little Muskingum River
subwatershed (Figure 4, Table 2).
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Figure 1. Location of the Wingett Run-Little Muskingum HUC-12 Watershed
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Figure 2. USEPA Ecoregions
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Figure 3. Little Muskingum Watershed Overview

Table 1. Subwatersheds in the Clear-Fork Little Muskingum HUC-10

Clear Fork-Little Muskingum HUC-10 (0503020107)

Assessment Unit Assessment Unit Name Area (Square Miles) Area (Acreage)

OH050302010701 Clear Fork Little Muskingum River 48.82 31,245

OH050302010702 Archers Fork 18.55 11,872

OH050302010703 Wingett Run-Little Muskingum River 36.34 23,258

OH050302010704 Fifteen Mile Creek 20.52 13,133

OH050302010705 Eightmile Creek-Little Muskingum River 41.68 26,675
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Figure 4. Wingett Run-Little Muskingum HUC-12 Overview

Table 2. Named Tributaries within the Wingett Run-Little Muskingum HUC-12 and Location of
Mouth on Little Muskingum River

Tributary Name River Mile

Length

(miles)

Steel Run 18.35 0.4

Elk Run 19.55 2.28

Wingett Run 24.35 3

Haught Run 25.34 1.2

Sacket Run 26.76 2.08

Tice Run 27.32 1.34

Wilson Run 32.38 2.1

Watershed History

The Northwest Ordinance of 1787 provided for the survey, sale, and development of the lands to
the north and west of the Ohio River. Marietta, the first colonial settlement in the Northwest
Territory, was founded in 1788 (USDA 2015).
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Areas along the Ohio River were settled first by Europeans, and areas further away from the Ohio
River Valley followed (USDA 2002). Extractive industries included timber, salt, coal, and iron ore
before the discovery of oil and gas in the second half of the nineteenth century (USDA 2002). The
Ohio Department of Natural Resources (ODNR) interactive mine map indicates four mine openings
in this subwatershed that were recorded in 1904, 1946, and 1947 (ODNR).

Land cover within the Wingett Run-Little Muskingum River subwatershed is predominately deciduous forest (77%).
Coniferous forest comprises 5% of the subwatershed, and mixed forest comprises 4% (Figure 5) (USDA 2021).
Agriculture consisting of pasture/hay occurs over 12% of the subwatershed, while row crops make up 2%. Open
water, woody wetlands, and commercial/industrial/transportation each occupy less than 1%, respectively.

Concerns for this HUC-12 include trail- and road-related erosion and sediment delivery at stream crossings,
sedimentation and channel alterations related to oil and gas development access routes, and increased erosion
and sediment delivery (Figure 6) (USDA 2021). There have also been channel impacts resulting from the removal of
riparian vegetation and the absence of agricultural best management practices (BMPs) on some agricultural land
(USDA 2021).

The mainstem of the Little Muskingum River within the boundaries of the subwatershed is designated as
Exceptional Warmwater Habitat (Table 3) (USDA 2021). The Ohio Environmental Protection Agency (EPA) has seven
biological sampling stations and five sampling stations monitoring for bacteria (Figure 7, Figure 8).
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Figure 5. Land Use in the Wingett Run-Little Muskingum HUC-12
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Figure 6. Areas Lacking Riparian Corridors

Figure 7. Aquatic Life Use Attainment
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Figure 8. Recreation Use Attainment

Table 3. Beneficial Use Attainment and Category (Category 5 implies impaired; TMDL needed) (OEPA
2020a)

Assessment Unit Name

Overall IR

Category Beneficial Use Name

Beneficial Use

Attainment

Wingett Run-Little

Muskingum River 5

Aquatic Life - Exceptional Warmwater

Habitat/Coldwater Habitat Fully Supporting

Wingett Run-Little

Muskingum River 5 Aquatic Life - Exceptional Warmwater Habitat Fully Supporting

Wingett Run-Little

Muskingum River 5 Human Health - Fish Consumption Fully Supporting

Wingett Run-Little

Muskingum River 5 Aquatic Life - Warmwater Habitat Fully Supporting
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Wingett Run-Little

Muskingum River 5 Recreation - Primary Contact Not Supporting

1.3 Public Participation and Involvement

The Wayne National Forest encompasses 38% of the land within the Wingett Run - Little Muskingum River HUC-12
(050302010703) watershed. Therefore, impairments and management efforts on U.S. Forest Service land could
have significant impacts to water quality in this area. Wayne National Forest staff and resources, such as the
Watershed Restoration Action Plan Wingett Run-Little Muskingum River (USDA 2021.), were consulted throughout
the development of this NPS-IS plan. Additionally, Wayne National Forest has expressed interest in completing
water quality improvement projects in this area.

To create a new road map for watershed restoration, Rural Action led a planning process to identify the challenges
to developing and implementing a regional watershed strategy. A planning team came together from October 2014
– March 2016, representing many of the different stakeholders working on watershed restoration in Appalachian
Ohio, including the following:

-         Rural Action
-         Ohio Environmental Protection Agency
-         Ohio Department of Natural Resources
-         Ohio University Voinovich School of Leadership and Public Affairs
-         Muskingum Watershed Conservancy District
-         Raccoon Creek Partnership
-         Federation of Soil and Water Conservation Districts

The planning team turned directly to the communities within the Appalachian Ohio coal region for input
throughout the process. They coordinated eight community meetings in St. Clairsville, Canton, Jackson, Logan,
Cambridge, Athens, Marietta, and Steubenville and collected 146 citizen surveys to assess how residents felt about
the water quality and restoration work being done in their watershed. A second, similar survey was conducted for
local governments.

Survey respondents identified water quality as the largest environmental concern in their community (Figure 9).
When asked what local areas needed to be protected, 31% of the respondents said “all streams or land”, 14% said
“ground/drinking water”, and 10% said “riparian zones” (Figure 10). These answers were the top three responses.
The projects identified in this NPS-IS plan address some of the concerns, such as streams and riparian zones,
citizens identified from the survey.
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Figure 9. Citizen Identified Environmental Concerns

Figure 10. Citizen Identified Areas That Need to be Protected

Chapter 2: HUC-12 Watershed Characterization and Assessment Summary

2.1 Summary of HUC-12 Watershed Characterization

2.1.1 Physical and Natural Features
The Little Muskingum HUC-08 watershed consists of ten ten-digit Hydrologic Units (HUs). This document focuses
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on the Wingett Run-Little Muskingum HUC-12 (05030201) which is located centrally in the Clear Fork-Little
Muskingum HUC-10 (Figure 2).

General Physiography

Ohio's 33 physiographic regions are characterized by unique soils, glacial geology, bedrock,
topography, and geologic history. The Wingett Run-Little Muskingum subwatershed lies within the
Marietta Plateau region of the unglaciated Allegheny Plateau physiographic section, a subset of the
Appalachian Plateau Province in southeastern Ohio (Figure 2) (USDA 2021) (Brockman 1998). The
Marietta Plateau is characterized by fine grain rocks of the Pennsylvanian-age Conemaugh Group
and Permian Dunkard Group sequences of shales, siltstones, sandstones, limestones, and coals.
These rocks produce rounded hills and areas of reddish soil and are responsible for relatively
common landslides. Pleistocene Age remnants of ancient lacustrine clay-filled Teays drainage
system are common (USDA 2021).

Climate

Average annual precipitation is approximately 41 inches, as measured at weather stations in Marietta and
Hannibal in Ohio. Historical precipitation maps indicate annual rainfall in the northeast part of the watershed is
typically one to two inches less than in the southwest (USDA 2021). The monthly precipitation averages range
from 2.7 to 4.2 inches, and the four peak precipitation months are May, June, July, and August, with
approximately 95% of annual precipitation coming as rain. Maximum monthly precipitation recorded at Marietta
between the years of 1963 and 2001 was 11.76 inches. The monthly snowfall peak occurs in January and averages
eight inches or 30% of the total precipitation for January (USDA 2021).

Mean daily temperature in Marietta is 53.7°F. Mean daily maximum temperature is 64.7°F, and mean daily
minimum temperature is 42.8°F. Monthly mean daily temperatures range from a low of about 30°F in January to
around 85°F in July (USDA 2021). Mean annual temperature in Hannibalis 51.7°F. Mean daily maximum
temperature is 62.4°F, and mean daily minimum temperature is 40.9°F. Temperatures in Hannibal consistently
average about two degrees less than in Marietta throughout the year. (USDA 2021)

Hydrology
Average annual flow at the United States Geological Survey (USGS) gage on the Little Muskingum
River at Bloomfield is 382.5 cubic feet per second (cfs) (1.82 cfs/mi2) (USGS 2021). The drainage area
captured at the gage represents 210 square miles (64%) of the watershed. The gage is located
centrally within the subwatershed (Figure 11).
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Figure 11. USGS Gage Station in Wingett Run-Little Muskingum HUC-12

Bankfull discharge at the USGS gage on the Little Muskingum River at Bloomfield is approximately
5,400 cfs, (25.7 cfs/mi2) based on a 1.5-year recurrence interval (derived from USGS 2001) (USDA
2021). Bankfull and higher flow events in the watershed occur primarily during late February and
early March but have occurred in all months except July and August over the period of record. Peak
instantaneous discharge was 42,600 cfs (203 cfs/mi2) on September 18, 2004 (USGS 2021).

Minimum daily discharges less than one cfs (0.26 cfs/mi2) have occurred for approximately 3% of
the total time of the period of record. All of the lowest discharges have occurred between the
months of July and November (USDA 2021).

Geomorphology
As described in General Physiography, the watershed is located in the Marietta Plateau region of the
unglaciated Allegheny Plateau physiographic section (Figure 2). It is characterized by fine grain rocks
of the Pennsylvanian-age Conemaugh Group and Pennian Dunkard Group sequences of shales,
siltstones, sandstones, limestones and coals (Table 4). These rocks produce rounded hills, areas of
reddish soil, and relatively common landslides. Pleistocene age remnants of ancient lacustrine
clay-filled Teays drainage system are common in the main valley bottoms. The subwatershed is
36.32 mi2, with 97.5 miles of stream, for a stream density of 2.69 mi/mi2 (USDA 2021).

Table 4. Bedrock Lithology of the Major Geologic Systems in the Little Muskingum River Watershed
(USDA 2002)

Geologic System Geologic Unit Characteristics
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Permian (286-245

million years ago) Dunkard Group

Gray, green, red, or brown shale, siltstone, and

minor non-marine limestone and coal; thin to

massive beds, 500 or more feet thick; rapid

horizontal and vertical change in rock type.

Pennsylvanian

(320-286 million

years ago)

Pennsylvanian undivided

(Monongahela,

Conemaugh, Allegheny

and Pottsville Groups)

Undivided indicated that formal subdivisions

exist but were not applied when stratigraphy

was mapped. See group descriptions below.

Monongahela Group

Gray and green shale siltstone, sandstone, and

coal; nonbedded to massive beds, 350 or more

feet thick; laterally extensive non-marine

limestone and economic coal beds.

Conemaugh Group

Multicolored mudstones; rare coal beds thin to

thick marine shale and limestone; nonbedded

to massive beds, 350 to 490 feet thick; rapid

vertical and horizontal changes of rock types.

Allegheny and Pottsville

Group

Economic beds of coal and clay; marine

limestone, flint, and shale beds; local

development of thick quartzose sandstone and

conglomerate; nonbedded to massive beds,

450-620 feet thick, predominant gray color of

weathered rock.

Headwaters are generally bedded by sandstone cobble and boulders, while the mainstem of the
Little Muskingum is typically bedded by gravels and small cobbles. Bedrock beds occur occasionally
on both the mainstem and tributaries (USDA 2021). An estimate of the total sediment delivered by
the Little Muskingum River was 150 tons/mi2/year during the late 1960s (derived from USGS, 2002).

Fisheries and Wildlife
Out of more than 57 species collected within the watershed between 1999 and 2000, the five most
common fish species found were the striped shiner (Luxilus chrysocephalus), creek chub (Semotilus
atromaculatus), central stoneroller (Campostoma anomalum), bluntnose minnow (Pimephales
notatus), and southern redbelly dace (Phoxinus erythrogaster). These species comprised
approximately 65% of all the fish collected during the survey and demonstrated no distinct distribution
pattern (USDA 2021).

Mussel populations within the watershed were also found to be quite diverse according to sample
data collected between 1987 and 2000 (USDA 2021). Twenty-two mussel species were found within
the boundaries of the watershed. The most common mussels found included the fatmucket
(Leptodea radiata luteola), pocketbook (Leptodea ventricosa), fragile papershell (Leptodea fragilis),
pink heelsplitter (Potamilus alatus), and Wabash pigtoe (Fusconaia flava). Specific mussel
communities have not yet been identified, but various mussel species can be found throughout the
Little Muskingum River (USFS 2002).
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Rare, Threatened, and Endangered Species
The Little Muskingum River contains breeding populations of Muskellunge, a state listed Species of
Concern (OEPA 2020c). There are also populations of the state endangered Ohio lamprey and
numerous species that are sensitive to pollution, including the bigeye chub, black redhorse, river
redhorse, silver shiner, rosyface shiner, mimic shiner, channel shiner, stonecat madtom, brindled
madtom, slenderhead darter, dusky darter, blackside darter, sand darter, variegate darter, banded
darter, and bluebreast darter (OEPA 2020c). A total of 22 mussel species have been documented in
the Little Muskingum River watershed, including two species listed by ODNR as Species of Concern
(salamander mussel and deertoe) and one listed as State Threatened (threehorn wartyback) (OEPA
2020c). Regional Forester Sensitive Species in the subwatershed include the river otter, Eastern sand
darter, Ohio lamprey, and Eastern hellbender (USDA 2021).

Wetlands
The Wingett Run - Little Muskingum subwatershed has the second greatest extent and the greatest
diversity of wetlands in the Little Muskingum watershed. Conversion of bottomlands to agriculture
and clearing in previous decades has likely reduced both the quantity and quality of wetland habitat
in the subwatershed (USDA 2021) (Table 5).

Table 5. Wetlands in the Wingett Run-Little Muskingum HUC-12 from the National Wetlands Inventory

Wetland Type Count Total Acres

Freshwater Emergent Wetland 10 8.39

Freshwater Forested/Shrub Wetland 13 46.57

Freshwater Pond 27 11.02

Riverine 98 649.16

2.1.2 Land Use and Protection

Land Use

The Wayne National Forest manages 8,876 acres of the Wingett Run-Little Muskingum River
subwatershed (Figure 12). The Wayne National Forest manages this acreage as Diverse Continuous
Forest (DCF, 2,955 acres), Forest and Shrubland Mosaic (FSM, 3,604 acres), River Corridor (RC, 2,313
acres), and Future Old Forest with Mineral Activity (FOFM, approximately three acres) (Table 6,
Figure 13) (USDA 2021).

Land cover within the Wingett Run - Little Muskingum River subwatershed is predominately
deciduous forest (77%) (Figure 5). Coniferous forest occupies 5% of the subwatershed, and mixed
forest occupies 4%. Agriculture consisting of pasture/hay occurs over 12% of the subwatershed, while
row crops make up 2%. Open water, woody wetlands, and commercial/industrial/transportation each
occupy less than 1%, respectively. (USDA 2021)

The primary economic activities within the subwatershed are agriculture and oil and gas
production. There are approximately 705 active wells and 690 inactive wells in the subwatershed
(USDA 2021). There are no EPA-Regulated Facilities in the Wingett Run-Little Muskingum HUC-12
(Figure 14) (USEPA 2022).
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Figure 12. Parks and Protected Land

Table 6. Summary of Forest Service Management Areas in Wingett Run-Little Muskingum River
HUC-12 (USDA 2021)

Type of

Management

Area (MA)

Acres

Managed in

Subwatershed

Management Goals
Location of Area within

Watershed

Diverse

Continuous Forest
2,955

Providing mature forest habitat for

conservation of forest interior species.
Southeastern

Forest and

Shrubland Mosaic
3,604

Managing early successional habitat

interspersed throughout a forested landscape.
Northwestern

River Corridor 2,313

Retaining, restoring, and enhancing ecological

processes associated with a riverine system;

protecting or enhancing scenic quality for

recreation opportunities.

Central; adjacent to LMR
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Future Old Forest

with Mineral

Activity

3

Custodial regime of vegetation management;

providing relatively primitive recreation

experiences; surface occupancy of federal oil

and gas leases permitted.

Southeastern

Figure 13. Wayne National Forest Management Types
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Figure 14. EPA Regulated Facilities

2.2 Summary of HUC-12 Biological Trends

The Ohio EPA monitored six sites for biology and habitat in the Wingett Run-Little Muskingum HUC-12
watershed for the Biological and Water Quality Study of the Little Muskingum River 2015-2016 (Table 7, Figure
8). While water quality is generally exceptional at these sampling sites, some of the scores (Table 7, bold) are
on the brink of Warmwater Habitat (WWH) designation compared to Exceptional Warmwater Habitat (EWH)
(Table 7). There is a need to improve water quality in order to maintain the aquatic life use classification of
EWH. One site in particular – C01K61 – serves as an example of a site that has room for habitat and biological
improvement; this site is located at the mouth of Wingett Run. Sensitive taxa including river otter, Eastern sand
darter, Ohio lamprey, Eastern hellbender, and 22 species of mussels have been identified within the
boundaries of this watershed, demonstrating the importance of both maintaining and further improving water
quality.

The Little Muskingum River flows through densely wooded areas of Wayne National Forest and is home to a
total of 73 species of fish, including breeding populations of Muskellunge, a state listed Species of Concern.
There are also populations of state endangered Ohio lamprey and numerous species that are sensitive to
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pollution, including the bigeye chub, black redhorse, river redhorse, silver shiner, rosyface shiner, mimic shiner,
channel shiner, stonecat madtom, brindled madtom, slenderhead darter, dusky darter, blackside darter, sand
darter, variegate darter, banded darter, and bluebreast darter. A total of 22 species of mussels have been
documented from the Little Muskingum River watershed including two species listed by ODNR as Species of
Concern (salamander mussel and deertoe) and one listed as State Threatened (threehorn wartyback) (OEPA
2020c.).

Table 7. Summary of Biological and Habitat Surveys at Ohio EPA Sampling Stations (OEPA 2020c). Scores in bold
represent scores below the threshold for Exceptional Warmwater Habitat designation.

Station Location RM

Year Invertebrates

Monitored

Year Fish

Monitor

ed IBI

MIW

B ICI

Invertebrate

Narrative QHEI ALU

C01K41

39.5111,

-81.247199 21.23 2015 2015 47 11 48 Exceptional 88 EWH

C01K61 39.5386, -81.24 0.05 2015 2015 44 E Exceptional 68 WWH

C01K43

39.5369,

-81.2228 25.75 2015 2016 49 10

E

Exceptional 79 EWH

609380

39.5631,

-81.203899 30.13 2015 2015 51 10 44

Exceptional

(nsd) 77 EWH

204059

39.5936,

-81.154699 0.3 2015 2015 51

E

Exceptional 72 EWH/CW

C01K47 39.559, -81.168 37.5 2015 2016 54 9 E Exceptional 71 EWH

Table 8. Biological Criteria for Aquatic Life Use Designations in the Western Allegheny Plateau Ecoregion (OEPA
2020c).

Biological

Index

Assessment

Method2,3

Biological Criteria for the Applicable

Aquatic Life Use Designations1

WWH EWH

IBI

Headwater 44 50

Wading 44 50

Boat 40 48

MIwb
Wading 8.4 9.4

Boat 8.6 9.6

ICI All4 36 46
1 Aquatic Life Use (ALU) designations: warmwater habitat (WWH) and exceptional warmwater habitat (EWH)
2 In general, the assessment method used at a site is determined by its drainage area (DA) according to the
following: Headwater: DA ≤20 mi2; wading: DA >20 mi2 and ≤500 mi2 ; boat: : DA >500 mi2

3 MIwb not applicable to drainage areas less than 20 mi2 (headwater sites)
4 Limited to sites with appropriate conditions for artificial substrate placement

2.3 Summary of HUC-12 Pollution Causes and Associated Sources

General Overview of Concerns
While the Wingett Run - Little Muskingum River is designated as EWH, it is listed as impaired for
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nutrients, flow alteration, sediment, and bacteria (USDA 2021) (Table 9).

Multiple issues were identified in the Little Muskingum Ecosystem Analysis (USDA 2002). Among them,
trail-and road-related erosion as well as sediment delivery at stream crossings are of concern. There
are over 143 stream crossings in the subwatershed, and 26% occur on Wayne National Forest
managed land. Not only are stream and road crossings often implicated in sediment delivery to
streams, undersized culverts can increase local susceptibility to flooding and infrastructure damage,
while simultaneously reducing connectivity by acting as passage barriers for aquatic species.

Another issue raised in the analysis was the potential erosion, sedimentation, and channel alterations
resulting from oil and gas development access routes. There are approximately 1,400 oil and gas
wells in the subwatershed, and approximately 30% occur on Wayne National Forest managed land.
The location, extent, and condition of access routes to these sites is largely unknown; their impacts
are also unknown.

For the purposes of this NPS-IS, agricultural practices are identified as activities with the potential to
affect aquatic and riparian habitat in the subwatershed. About 14% of the subwatershed is utilized
for agriculture, and these agricultural lands are primarily located in the valley bottoms adjacent to
stream and riparian areas. Increased erosion and sediment delivery, channel impacts, and removal of
riparian vegetation were cited as concerns.

The Wingett Run - Little Muskingum subwatershed has the second greatest extent and the greatest
diversity of wetlands in the Little Muskingum watershed. Conversion of bottomlands to agriculture
and the removal of riparian vegetation in previous decades has likely reduced both the quantity and
quality of wetland habitat in the subwatershed.

Five OEPA sampling stations were monitored for E. coli colonies (Figure 8). Most sampling locations in the Little
Muskingum River watershed are in areas where centralized sewage treatment is limited or does not exist.
Failing home sewage treatment systems – in addition to runoff from pasture, cropland, and livestock
production – are believed to be the source for E. coli colonies at the sampling locations (Table 10) (OEPA
2020c). The extremely elevated maximum values at RM 37.50 are likely due to weather conditions at the time
of sampling, when stream flows were elevated above the median flow (OEPA 2020c).

Table 9. Key Watershed Issues (USDA 2021)

Cause Source

Nutrients Pastureland

Non-irrigated crop production

Onsite wastewater (septic tanks)
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Erosion/ Sedimentation Riparian encroachment / unstable banks

Streambank modification

Trail and road stream crossings

Oil and gas access routes

Agriculture in valley bottoms

Undersized culverts

Riparian Habitat Conversion to agriculture

Historic land clearing

Flow Alteration Channelization - agriculture

Lack of in-stream woody debris

Bacteria Failing home sewage treatment systems (HSTS)

Pasture and cropland runoff

Livestock production

Table 10. Summary of E. coli data sampled May through August 2015. Recreation Use Attainment Status is based on

comparing the recreation season geometric mean to the applicable PCR Class A geometric mean criterion of 126

colony forming units (cfy) per 100 mL; values higher than mean are in bold. HSTS: home sewage treatment system.

(OEPA 2020c).

Station ID Location
River

Mile

Recreation

Use

# of

Samples

Geometric

Mean

Maximum

Value

Attainment

Status

Potential

Source(s) of

Bacteria

C01K47

Little

Muskingum

River 37.5 PCR Class A 11 221 10,000 Non HSTS

C01K45

Little

Muskingum

River 34.6 PCR Class A 12 172 8,400 Non HSTS

609380 Little 30.2 PCR Class A 13 111 1,700 Non HSTS
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Muskingum

River

C01K43

Little

Muskingum

River 25.8 PCR Class A 13 179 1,300 Non HSTS

C01K41

Little

Muskingum

River 22.2 PCR Class A 13 101 2,400 Non Agriculture

2.4 Additional Information for Determining Critical Areas and Developing Implementation Strategies
All documents used to determine Critical Areas and develop implementation strategies are included in
the work cited section of this NPS-IS plan and referenced in the text as necessary. Listed and described
below are the documents which had the most influence on the development of this plan.

2.4.1 USDA Forest Service Watershed Condition Framework Transition Watershed Restoration Action
Plan Wingett Run - Little Muskingum River (HUC 050302010703).

A flexible document with the goal of implementing integrated restoration across a
subwatershed scale on U.S. Forest Service lands utilizing efficient and effective techniques while
incorporating local values, involving local partners, and utilizing existing and developing opportunities.

2.4.2 Ohio 2020 Integrated Water Quality Monitoring and Assessment Report.
Summarizes water quality conditions in the State of Ohio and satisfies Ohio’s water quality

reporting requirements under Sections 303(d), 305(b) and 314 of the federal Clean Water Act. Data
from aquatic life, recreation, human health, and public drinking water supplies were compared with
water quality goals to determine which waters are meeting goals and which are not.

2.4.3 Biological and Water Quality Study of the Little Muskingum River 2015-16.
Study completed to evaluate aquatic life uses for streams in the Little Muskingum River

watershed. Forty-five streams were evaluated for aquatic life and recreational use potential through
assessment of biological, surface water, and recreation conditions.

2.4.4 Loading Analysis Plan and Supporting Data Acquisition Needed for the Little Muskingum River
Total Maximum Daily Load Development.

An overview of the information considered in proposing the strategy to address water quality
impairments in the Little Muskingum River watershed. Sites in the watershed were assessed for aquatic
life use and recreation use. This document examines specific restoration targets, lays out proposals for
addressing each impairment, and outlines methods to develop total maximum daily loads (TMDL) for
specific pollutants when appropriate.

2.4.5 Little Muskingum Watershed Ecosystem Analysis
Describes the physical, biological, and human components, processes, and interactions of the

Little Muskingum watershed and addresses issues and key questions related to the health of the
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watershed ecosystem as well as the types of activities the U.S. Forest Service may consider taking on to
improve watershed health and protect sensitive resources.

In addition to the documents listed above, staff from the Wayne National Forest were consulted to determine
Critical Areas and develop implementation strategies, and they also reviewed this NPS-IS plan.

Chapter 3: Critical Area Conditions & Restoration Strategies

3.1 Overview of Critical Areas

The Critical Areas identified in the Wingett Run-Little Muskingum HUC-12 (05030201 07 03) were selected in order
to target impairments and maintain or improve aquatic life use designation and to improve recreation use
designation. Critical Area 1 is currently in full attainment for aquatic life use designation. However, at three sites on
the mainstem, the index of biological integrity (IBI) scores are on the low end of full EWH attainment, and
improvement is necessary to ensure attainment is maintained. The Wingett Run-Little Muskingum HUC-12 is
303(d) listed because of high  E. Coli  levels due to failing home sewage treatment systems and an absence of BMPs
on some agricultural lands. Therefore, Critical Area 2 consists of unsewered lands to target recreation use
designation impairments from bacteria levels.

Table 11. Overview of Critical Areas

Critical
Area
Number

Critical Area Description Non-Point Source (NPS)
Pollution Addressed

Focus Area

1 Streambank and Riparian
Restoration

Sediment, erosion Areas lacking riparian
corridors, wetlands, aquatic
organism passage barriers

2 Unsewered Lands Bacteria Private, unsewered, lands
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Figure 15. Critical Areas Overview

3.2 Critical Area 1 Streambank and Riparian Restoration: Conditions, Goals & Objectives

3.2.1 Critical Area 1: Detailed Characterization

Critical Area 1 is located within Ludlow, Liberty, Lawrence, Grandview, and Independence Townships in
Washington County and within Bethel, Washington, and Benton Townships in Monroe County (Figure 15). This
area was selected as a Critical Area for several reasons. Watersheddata.com identifies sediment, erosion,
modification, and sewage as main sources of impairment along with thirteen reaches where there is a lack of
riparian corridor (Figure 15). Ohio University’s (OU) ArcGIS online watershed planning tool, watersheddata.com,
compiles and tracks statewide water quality data in order to measure the success of reclamation efforts.
Watersheddata.com’s “Lack of Riparian Corridor” layer, which identifies areas lacking 50 feet of riparian buffer,
was used to identify this Critical Area. In addition, Wayne National Forest identified three sites as priority sites
based on their potential to impact water quality (USDA 2021). Areas identified by watersheddata.com combined
with Wayne National Forest projects amount to 57,705 linear feet of riparian areas with a riparian corridor of less
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than 50 feet. Addressing areas that lack a riparian corridor helps to maintain hydrologic function, reduces flooding
and sediment, and increases the quality of aquatic habitat. In order to maintain EWH aquatic life use
designations, reducing the amount of sediment entering the Little Muskingum River is imperative.

In addition to areas lacking riparian corridors, Wayne National Forest identified 51 barriers, including 36 culverts,
14 bridges, and one ford, to aquatic organism passage (AOP) during a survey in 2015 (USDA 2021). 34 of these
barriers are considered “impassable” or “indeterminate” (Figure 16). Oil and gas wells are a prominent feature in
this Critical Area, with 1,590 wells located within the boundaries. The location, extent, and condition of access
routes to these sites is largely unknown with unknown impacts.

Three sites in this critical area have been identified by Wayne National Forest as priority sites based on their
potential to impact water quality (Figure 18, Figure 19, Figure 20).

Figure 16. Critical Area 1

3.2.2 Detailed Biological Conditions

Fish community data at six OEPA sampling stations within this Critical Area are summarized below (Table 12, Table
13). Three of these stations have IBI scores below the threshold for EWH designation of 50: station C01K41 at RM
21.23 has an IBI score of 47; station C01K61 at RM 0.05 has an IBI score of 44; and station C01K43 at RM 25.75
has an IBI score of 48. Sampling stations C01K41 and C01K43 are within insignificant departure (≤ 4) from EWH.
C01K61 is not, although it is attaining its current aquatic life use designation of WWH. C01K47 has a Modified
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Index of Wellbeing score of 8.9, which is the only sampling station with an MIwB score below the EWH threshold
of 9.6.

The Little Muskingum River flows through densely wooded areas of Wayne National Forest and has a total of
73 species of fish, including breeding populations of Muskellunge, a state listed Species of Concern. There are
also populations of state endangered Ohio lamprey and numerous species that are sensitive to pollution,
including bigeye chub, black redhorse, river redhorse, silver shiner, rosyface shiner, mimic shiner, channel
shiner, stonecat madtom, brindled madtom, slenderhead darter, dusky darter, blackside darter, sand darter,
variegate darter, banded darter, and bluebreast darter. A total of 22 species of mussels have been documented
within the Little Muskingum River watershed including two species listed by ODNR as Species of Concern
(salamander mussel and deertoe) and one listed as State Threatened (threehorn wartyback) (OEPA 2020c).

Table 12. Ohio EPA Sampling Stations in Critical Area 1

Station Name Stream Name River Mile

C01K47 Little Muskingum River 37.5

C01K45 Little Muskingum River 34.6

609380 Little Muskingum River 30.13

C01K43 Little Muskingum River 25.75

C01K41 Little Muskingum River 21.23

204059 Wilson Run 0.3

C01K61 Wingett Run 0.05

Table 13. Fish Community Summaries in Critical Area 1; based on pulse D.C. electrofishing conducted by Ohio EPA

(OEPA 2020c).

Station

Name

River

Mile

Fish

Species

Relative

Number

Avg.

Biomass

(kg)

QHEI

(2015/2016)

IBI

(2015/

2016)

MIwb

(2015/

2016)

Narrative

Evaluation
ALU

C01K41 21.23 34 1,243 17.1 87.8 47 10.6 Very Good EWH

C01K61 0.05 17 2,066 0.8 67.75 44 Good WWH

C01K43 25.75 32 716 31.1 78.8/80 48/50 9.5/10.1 Exceptional EWH

609380 30.13 30 785 25.5 76.5 51 9.5 Very Good EWH

204059 0.3 21 1,906 71.8 51 Exceptional EWH and CWH

C01K47 37.5 27 842 5 65.8 54 8.9 Very Good EWH

Aquatic macroinvertebrate community data at the six sampling stations is summarized below (Table 14, Table 15).

Stations with a narrative evaluation but not a numerical evaluation of Invertebrate Community Index (ICI) were

sites that were too small to set out Hester-Dendy blocks necessary to calculate an ICI. The narrative score of

exceptional would be equivalent to an ICI score of 46-60. Station 609380 had an ICI score of 44, which is within

insignificant departure (≤ 4) from EWH.

Table 14. Summary of Macroinvertebrate Data in Critical Area 1 Collected from Artificial Substrate (quantitative
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sampling) on Natural Substrates (qualitative sampling) June to October 2015 (OEPA 2020c.)

Station

Name

Stream

RM

Dr. Ar.

(mi2)

Qual.

Taxa

EPT

Ql./Total

Sensitive

Taxa

QI./Total

Density

Ql./Qt.

CW

Taxa

Predominant Organisms on the Natural

Substrate

C01K41 21.23 230 60 24/28 27/29 H 0
Chimarra caddisflies, hydropsychid

caddisflies

C01K61 0.05 5.3 50 22 18 H 5 Hydropsychid caddisflies, baetid mayflies

C01K43 25.75 217 70 28 30 H 0
Hydropsychid caddisflies, Chimarra

caddisflies

204059 0.3 3.4 59 26 26 M 6
Baetid mayflies, hydropsychid caddisflies,

Leuctra stoneflies

C01K47 37.5 149 60 22 21 H 0
Chimarra caddisflies, midges, heptageniid

mayflies

C01K45 34.6 201 66 27 25 H 0
Chimarra caddisflies, hydropsychid

caddisflies, Corydalus fishfly

QI: Qualitative sample collected from the natural substrates.

Sensitive Taxa: Taxa listed on the Ohio EPA Macroinvertebrate List as MI (moderately intolerant) or I (Intolerant).
Qt: Quantitative sample collected on Hester-Dendy artificial substrates, density is expressed in

organisms per square foot
Qualitative sample relative density: L=Low; M=Moderate; H=High

Table 15. Summary of Biological and Habitat Surveys in Critical Area 1 at Ohio EPA Sampling Stations (OEPA
2020c)

Station Location RM

Year Invertebrates

Monitored MIWB ICI

Invertebrate

Narrative QHEI ALU

C01K41

39.5111,

-81.247199 21.23 2015 11 48 88 EWH

C01K61 39.5386, -81.24 0.05 2015 E Exceptional 68 WWH

C01K43

39.5369,

-81.2228 25.75 2015 10

E

Exceptional 79 EWH

609380

39.5631,

-81.203899 30.13 2015 10 44 77 EWH

204059

39.5936,

-81.154699 0.3 2015

E

Exceptional 72 EWH/CW

C01K47 39.559, -81.168 37.5 2015 9 E Exceptional 71 EWH

3.2.3 Detailed Causes and Associated Sources

The main cause of impairment in this Critical Area is sedimentation resulting from unstable stream banks, riparian
encroachment, and stream crossings; riparian habitat loss due to conversion of forestland to agriculture; and flow
alteration due to channelization and lack of in-stream woody debris (Table 16). AOP barriers are mainly culverts
associated with roads, and with the extent of oil and gas wells in this area, access roads are plentiful. Excess
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sediment in a stream can negatively impact water quality, kill livestock and wildlife, degrade aquatic habitats,
decrease recreational opportunities and navigation activities, and reduce reservoir storage (Zaimes et al. 2019).
Riparian buffers create shade to lower water temperatures and improve aquatic habitat, provide a source for
in-stream woody debris, and capture and filter sediment, organic material, fertilizers, pesticides, and other
pollutants (USDA 2012).

Approximately 12% of the land in the Wingett Run HUC-12 is used for hay/pasture, and 2% is used for row crops.
Of these lands, those managed as pasture or maintained under conventional agricultural production have the
potential to contribute high levels of sediment and nutrient loadings to local waterways. Those lands that contain
streams and ditches, are proximate to these features, or do not presently implement agricultural BMPs, such as
riparian buffers, are most prone to sediment and nutrient loss and should be prioritized to maintain current
high-quality conditions.

Table 16. Key Watershed Issues That Threaten Attainment of Water Quality Standards in Critical Area 1  (USDA
2021)

Cause Source

Erosion/ Sedimentation Riparian encroachment / unstable banks

Streambank modification

Trail and road stream crossings

Oil and gas access routes

Agriculture in valley bottoms

Undersized culverts

Riparian Habitat Loss Conversion to agriculture

Historic land clearing

3.2.4 Outline Goals and Objectives for the Critical Area

Goals
The overall NPS restoration goals of any NPS-IS plan include improving or maintaining IBI, MIwB, ICI and QHEI
scores so that streams achieving Full Attainment are preserved and so that streams in Partial or Non-Attainment
status can achieve Full Attainment of the designated aquatic life use for that waterbody. IBI scores in Critical Area 1
are either at or under the standard for attainment for EWH aquatic life use designation (Table 17). Scores that are
under the standard are still considered attaining because they are within the nonsignificant departure (nsd) limit of
4 points indicating that improvement is needed to maintain attainment.Sediment entering the stream in Critical
Area 1 is threatening the attainment status of downstream reaches. Therefore, specific goals for Critical Area 1
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include:

Goal 1.     Achieve an IBI score of > 50 at Wingett Run at RM 0.05
· Not Achieved – Site currently has a score of 44 (WWH).

Goal 2. Achieve an IBI score of > 50 at Little Muskingum River at RM 21.23
· Not Achieved – Site currently has a score of 47 (nsd EWH).

Goal 3. Achieve an IBI score of > 50 at Little Muskingum River at RM 25.75
· Not Achieved – Site currently has a score of 49 (nsd EWH).

Goal 4. Maintain an ICI score of > 46 (Exceptional) at Wingett Rum RM 0.05

✓ACHIEVED: – Site currently has a score of Exceptional (46-60).

Goal 5. Maintain an IBI score of > 50 at Wilson Run at RM 0.3

✓ACHIEVED: – Site currently has a score of 51 (EWH).

Goal 6. Maintain an IBI score of > 50 at Little Muskingum River at RM 30.13

✓ACHIEVED: – Site currently has a score of 51 (EWH).

Goal 7. Maintain an IBI score of > 50 at Little Muskingum River at RM 37.5

✓ACHIEVED: – Site currently has a score of 54 (EWH).

Goal 8. Maintain an ICI score of > 46 at Wilson Run at RM 0.3 (E)

✓ACHIEVED: – Site currently has a score of Exceptional (46-60).

Goal 9. Achieve ICI score of > 46  at Little Muskingum River at RM 30.13
· Not Achieved –Site currently has a score of 44 (WWH).

Goal 10. Maintain an ICI score of > 46 at Little Muskingum River at RM 37.5

✓ACHIEVED: – Site currently has a score of Exceptional (46-60).

Goal 11. Maintain an ICI score of > 46 at Little Muskingum River at RM 21.23

✓ACHIEVED: – Site currently has a score of 48 (EWH).

Goal 12. Maintain an ICI score of > 46 at Little Muskingum River at RM 25.75

✓ACHIEVED: – Site currently has a score of Exceptional (46-60).

Table 17. Biological Criteria for Aquatic Life Use Designations in the Western Allegheny Plateau Ecoregion (OEPA
2020c).

Biological

Index

Assessment

Method2,3

Biological Criteria for the Applicable

Aquatic Life Use Designations1

WWH EWH

IBI

Headwater 44 50

Wading 44 50
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Boat 40 48

MIwb
Wading 8.4 9.4

Boat 8.6 9.6

ICI All4 36 46
1 Aquatic Life Use (ALU) designations: warmwater habitat (WWH) and exceptional warmwater habitat (EWH)
2 In general, the assessment method used at a site is determined by its drainage area (DA) according to the
following: Headwater: DA ≤20 mi2; wading: DA >20 mi2 and ≤500 mi2 ; boat: : DA >500 mi2

3 MIwb not applicable to drainage areas less than 20 mi2 (headwater sites)
4 Limited to sites with appropriate conditions for artificial substrate placement

Objectives
In order to achieve the overall nonpoint source restoration goal of Full Attainment in the Wingett Run-Little
Muskingum HUC-12, the following objectives that address erosion/sediment and riparian habitat loss need to be
achieved within Critical Area 1. These objectives are the prioritized management measures and practices in Critical
Area 1 and will be the primary objectives as projects are conceptualized and developed to reduce NPS impacts in
this Critical Area. The measure tool on OU’s watersheddata.com was used to estimate the total linear feet of areas
lacking riparian corridors and is approximately 57,705 linear feet.

Objective 1.1. Restore the stream using natural channel design features and principles
● Restore 20% of the stream channels within the areas that have been identified as lacking

sufficient riparian buffers  in the Little Muskingum River and tributaries between RM 21.41
and 37.47 (11,541 linear feet).

Objective 1.2.    Restore the stream and riparian corridor to increase access of high flow runoff waters to functional
floodplain bench

● Provide a functional terraced floodplain bench along 20% of the stream channels within
the areas that have been identified as lacking sufficient riparian buffers in the Little
Muskingum River and tributaries between RM 21.41 and 37.47 lacking riparian buffers
(11,541 feet).

Objective 1.3.     Restore and maintain wooded riparian corridors
● Restore and maintain 100-foot-wide wooded riparian corridors along 20% of the stream

channels within the areas that have been identified as lacking sufficient riparian buffers in
the Little Muskingum River and tributaries lacking riparian buffers (26.5 acres).

● Acquire conservation easements encompassing 100-foot-wide riparian corridors along
20% of the stream channels within the areas that have been identified as lacking sufficient
riparian buffers in the Little Muskingum River and tributaries lacking riparian buffers (26.5
acres).

Objective 1.4 Remove aquatic organism passage (AOP) barriers
● Restore passage at 34 impassible or indeterminate AOP sites.

As these objectives are implemented, water quality monitoring (both project-related and regularly scheduled
monitoring) will be conducted to determine progress toward meeting the identified goals (i.e., water quality
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standards). These objectives will be reevaluated and modified if determined to be necessary. For instance, many
agricultural BMPs can be “stacked” (a systems approach) in a manner that will also incrementally improve the
quality and quantity of runoff, drainage waters, and in-stream water quality.

When reevaluating, the committee will reference the Ohio EPA Nonpoint Source Management Plan Update (Ohio
EPA, 2014), which has a complete listing of all eligible NPS management strategies to consider, including the
following:

· Urban Sediment and Nutrient Reduction Strategies;

· Altered Stream and Habitat Restoration Strategies;

· Nonpoint Source Reduction Strategies; and

· High Quality Waters Protection Strategies

3.3. Critical Area 2 Unsewered lands: Conditions, Goals & Objectives

3.3.1 Critical Area 2: Detailed Characterization

No public sewage treatment exists within the Wingett Run - Little Muskingum HUC-12 watershed. OEPA sampling
identified that home sewage treatment systems were the leading cause of bacteria in this watershed’s streams, its
non-attainment status (OEPA TSD 2020) for recreational use, and its 303(d) listing. Limited data is available about
the number of home sewage treatment systems in this HUC-12 watershed. Therefore, the potential quantities
and impacts of these unsewered lands were estimated using information derived from conversations with the
Washington County Health Department and Auditor’s office as described below.

Using population data derived from the Washington County Auditor’s office, it is estimated that there are
approximately 422 people living within the HUC-12. With an average household size of 2.5 people (U.S. Census
Bureau 2021; census.gov), there are approximately 169 home sewage treatment systems (HSTS) on private land in
the watershed (excluding Wayne National Forest property). Using the Ohio Department of Health’s identified
average failure rate of 31%, it can be concluded that 52 of these HSTS are likely failing (ODH 2013). This
assessment was shared with the Washington County Health Department, and they supported the accuracy of
these estimates. Additionally, communications with the Washington County Health Department indicate that
some homes in this area may have no HSTS and discharge wastewater directly into the waterways. Using an
average wastewater discharge rate of 75 gallons per person per day, the failing HSTS within this HUC 12
watershed are discharging an estimated nearly 10,000 gallons of improperly treated wastewater each day,
resulting in 1,600 pounds per year of nitrogen (using an average nitrogen concentration of 52.5 mgl) (USEPA
2000). Not only does this impact local waterways, but it also contributes to downstream nutrient loads in the
Ohio and Mississippi Rivers and, subsequently, to hypoxia in the Gulf of Mexico. The Hypoxia Task Force (HTF) has
a target of reducing nitrogen and phosphorus loading by 20% by 2025 and a long term goal of 40% reduction of
loadings (USEPA 2014).

The geometric mean of E.coli colonies was higher than the PCR Class A geometric mean criterion at three out of
five sites that were monitored by the OEPA in 2015. HSTSs have been identified as the potential source of
impairment at four out of five sites, and all five sites were found to be in non-attainment for recreational use.
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Additionally, this watershed is on the 303(d) list for impairment caused by Bacteria (OEPA 2020c).

Figure 17. Critical Area 2

3.3.2 Detailed Biological Conditions

Critical Area 2, unsewered lands, impacts the entire HUC 12 watershed. The Ohio EPA monitored six sites for
biology and habitat in the Wingett Run-Little Muskingum HUC-12 watershed for the Biological and Water
Quality Study of the Little Muskingum River 2015-2016 (Table 17). While water quality is generally exceptional
at these sampling sites, some of the scores (Table 18, Table 19) are on the brink of Warmwater Habitat (WWH)
designation compared to Exceptional Warmwater Habitat (EWH). There is a need for improvement and
preservation of water quality to maintain the aquatic life use classification of EWH. C01K61 is one example of a
site that has room for habitat and biological improvement; this site is located at the mouth of Winget Run.
Sensitive taxa including river otter, Eastern sand darter, Ohio lamprey, Eastern hellbender, and twenty-two
species of mussels have been identified within the boundaries of this watershed, further showing the
importance of both maintaining and improving water quality.

The Little Muskingum River flows through densely wooded areas of Wayne National Forest and has a total of
73 species of fish, including breeding populations of Muskellunge, a state listed Species of Concern. There are
also populations of State Endangered Ohio lamprey and numerous species that are sensitive to pollution
including bigeye chub, black redhorse, river redhorse, silver shiner, rosyface shiner, mimic shiner, channel
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shiner, stonecat madtom, brindled madtom, slenderhead darter, dusky darter, blackside darter, sand darter,
variegate darter, banded darter, and bluebreast darter. A total of 22 species of mussels have been documented
from the Little Muskingum River watershed, including two species listed by ODNR as Species of Concern
(salamander mussel and deertoe) and one listed as State Threatened (threehorn wartyback) (OEPA 2020c).

Table 18. Summary of Biological and Habitat Surveys at Ohio EPA Sampling Stations in Critical Area 2 (OEPA
2020c). Scores in bold represent scores below the threshold for Exceptional Warmwater Habitat designation.

Station Location RM

Year Invertebrates

Monitored

Year Fish

Monitor

ed IBI

MIW

B ICI

Invertebrate

Narrative QHEI ALU

C01K41

39.5111,

-81.247199 21.23 2015 2015 47 11 48 88 EWH

C01K61 39.5386, -81.24 0.05 2015 2015 44 Exceptional 68 WWH

C01K43

39.5369,

-81.2228 25.75 2015 2016 49 10 Exceptional 79 EWH

609380

39.5631,

-81.203899 30.13 2015 2015 51 10 44 77 EWH

204059

39.5936,

-81.154699 0.3 2015 2015 51 Exceptional 72 EWH/CW

C01K47 39.559, -81.168 37.5 2015 2016 54 9 Exceptional 71 EWH

Table 19. Biological Criteria for Aquatic Life Use Designations in the Western Allegheny Plateau Ecoregion (OEPA
2020c).

Biological

Index

Assessment

Method2,3

Biological Criteria for the Applicable

Aquatic Life Use Designations1

WWH EWH

IBI

Headwater 44 50

Wading 44 50

Boat 40 48

MIwb
Wading 8.4 9.4

Boat 8.6 9.6

ICI All4 36 46
1 Aquatic Life Use (ALU) designations: warmwater habitat (WWH) and exceptional warmwater habitat (EWH)
2 In general, the assessment method used at a site is determined by its drainage area (DA) according to the
following: Headwater: DA ≤20 mi2; wading: DA >20 mi2 and ≤500 mi2 ; boat: : DA >500 mi2

3 MIwb not applicable to drainage areas less than 20 mi2 (headwater sites)
4 Limited to sites with appropriate conditions for artificial substrate placement

Table 20. Summary of E. coli data sampled May through August 2015. Recreation Use Attainment Status is based on

comparing the recreation season geometric mean to the applicable PCR Class A geometric mean criterion of 126

colony forming units (cfy) per 100 mL; values higher than mean are in bold. HSTS: home sewage treatment system.

(OEPA 2020c).
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Station ID Location
River

Mile

Recreation

Use

# of

Samples

Geometric

Mean

Maximum

Value

Attainment

Status

Potential

Source(s) of

Bacteria

C01K47

Little

Muskingum

River 37.5 PCR Class A 11 221 10,000 Non HSTS

C01K45

Little

Muskingum

River 34.6 PCR Class A 12 172 8,400 Non HSTS

609380

Little

Muskingum

River 30.2 PCR Class A 13 111 1,700 Non HSTS

C01K43

Little

Muskingum

River 25.8 PCR Class A 13 179 1,300 Non HSTS

C01K41

Little

Muskingum

River 22.2 PCR Class A 13 101 2,400 Non Agriculture

3.3.3 Detailed Causes and Associated Sources

Table 21.  Key Watershed Issues That Threaten Attainment of Water Quality Standards in Critical Area 2

Cause Source

Nutrients Failing home sewage treatment systems

Bacteria Failing home sewage treatment systems

3.3.4 Outline Goals and Objectives for the Critical Area
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Goals

The overall NPS restoration goals of any NPS-IS plan include improving or maintaining IBI, MIwB, ICI and QHEI
scores so that streams achieving Full Attainment are preserved and so that streams in Partial or Non-Attainment
status can achieve Full Attainment of the designated aquatic life use for that waterbody.  IBI scores in Critical Area 3
are within the standard for attainment; however, this HUC-12 watershed is listed as a 303(d) impaired waterbody
for bacteria issues. Therefore, specific goals for Critical Area 2 include:

Goal 1. Achieve an E. Coli geometric mean of < 126 colony forming units per 100 mL at RM 25.8 in the Little
Muskingum River.

· Not Achieved – Geometric mean is currently 179

Goal 2. Achieve an E. Coli geometric mean of < 126 colony forming units per 100 mL at RM 34.6 in the Little
Muskingum River.

· Not Achieved – Geometric mean is currently 172

Goal 3. Achieve an E. Coli geometric mean of < 126 colony forming units per 100 mL at RM 37.5 in the Little
Muskingum River.

· Not Achieved – Geometric mean is currently 221

Goal 4.    Reduce nitrogen load by 40% to 640 lbs per year (USEPA 2014).
· Not Achieved – Nitrogen load is currently ~ 1600 lbs per year due to approximately 52 failing HSTS.

Objectives

In order to achieve the overall NPS restoration goal of Full Attainment in the Wingett Run - Little Muskingum River
HUC-12, the following objective that addresses unsewered lands needs to be achieved in Critical Area 2. These
objectives are the prioritized management measures and practices in Critical Area 2 and will be the primary
objectives as projects are conceptualized and developed to reduce NPS impacts in this critical area.

Objective 1.1. Reduce HSTS impacts on water quality through replacement/repair of failing HSTS, education to
improve HSTS owner maintenance practices, and identification of direct discharges of wastewater.
It is estimated that 52 HSTS are failing in this watershed, resulting in 1,600 lb/year of nitrogen
entering the watershed.

● Based on this estimate, replacement or repair of 52 HSTSs would achieve a 100% reduction
in failing systems and reduce the nitrogen load by 1600 lb/year.

As this objective is implemented, water quality monitoring (both project-related and regularly scheduled
monitoring) will be conducted to determine progress toward meeting the identified goals (i.e., water quality
standards). This objective will be reevaluated and modified if determined to be necessary.

When reevaluating, the committee will reference the Ohio EPA Nonpoint Source Management Plan Update (Ohio
EPA, 2014), which has a complete listing of all eligible NPS management strategies to consider including:

· Urban Sediment and Nutrient Reduction Strategies;
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· Altered Stream and Habitat Restoration Strategies;

· Nonpoint Source Reduction Strategies; and

· High Quality Waters Protection Strategies

Chapter 4: Projects and Implementation Strategy

4.1 Projects and Implementation Strategy Overview Table(s) (Overview Table) [see
table below]

4.2 Project Summary Sheet(s)
[see sheet below]
Section 4.1 Project and Implementation Strategy Overview Table(s)
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Table 22. Wingett Run-Little Muskingum HUC-12 (05030201 07 03) —Critical Area #1

Applicable
Critical
Area

Goal Objective Project # Project Title
(EPA Criteria

g)

Lead
Organization

(criteria d)

Time Frame
(EPA Criteria

f)

Estimated
Cost (EPA
Criteria d)

Potential
/Actual
Funding
Source

(EPA Criteria
d)

Altered Stream and Habitat Restoration Strategies / High Quality Waters Protection Strategies

1 2, 3, 6, 7, 9,

10, 11 & 12

1.2 and 1.3 1 Knowlton

Bridge

Wetland

Creation/Rest

oration

Wayne

National

Forest

Short term

(1-3 years)

$200,000 OEPA 319
USFS
National Fish

and Wildlife
Foundation
H2Ohio

1 2, 3, 11 & 12 1.2 and 1.3 2 YCC Wetland

Restoration

Wayne

National

Forest

Short term

(1-3 years)

$75,000 OEPA 319
USFS
National Fish

and Wildlife
Foundation
H2Ohio

National Fish

and Wildlife

Foundation

1 2 & 11 1.2 and 1.3 3 Riparian Field

Rehabilitation

Wayne

National

Forest

Short term

(1-3 years)

$40,000 OEPA 319
USFS
National Fish

and Wildlife
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Foundation
H2Ohio

42



Section 4.2 Project Summary Sheet(s)

Table 23. Critical Area #1 – Project #1

Nine
Element
Criteria

Information needed Explanation

n/a Title Knowlton Bridge Wetland Restoration / Creation

criteria d Project Lead
Organization &
Partners

Lead: Wayne National Forest
Partners: Rural Action, Ohio University, The Nature Conservancy, Friends of Lower Muskingum
River, Marietta College

criteria c HUC-12 and Critical
Area

HUC 050302010703 Wingett Run - Little Muskingum Critical Area 1 - Riparian and Wetland
Restoration

criteria c Location of Project The Knowlton Covered Bridge Wetland Creation / Restoration project is located on Wayne National
Forest property within the northwest quarter of Section 006, Washington Township, Monroe County,
Ohio. The latitude/longitude of the center of the project site is 39.599100, -81.157472. The project
site does not have a physical address, but the closest address is 36499 - 35501 Co. Rd. 88, Graysville.
Ohio 45734.

n/a Which strategy is
being  addressed
by this
project?

Altered Stream and Habitat Restoration Strategies

High Quality Waters Protection Strategies

criteria f Time Frame Short-term (Priority) (1-3 yr)

criteria g Short Description The Knowlton Covered Bridge Wetland Creation / Restoration project involved restoring a one-acre
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wetland site that is adjacent to the Little Muskingum River, downstream from the confluence with
Clear Fork. The restoration of the site includes removing drainage tile, restoring wetland habitat,
and non-native invasive species management.

Located on Wayne National Forest property, the 15-acre project site was once under a USFS
special use permit for hay production. Although the site is full of facultative and obligate wetland
species, drainage tile has been installed throughout the field short circuiting the ability of this
wetland area to function and provide ecosystem benefit.

criteria g Project Narrative The Knowlton Covered Bridge project is located in the northwest quarter of section 006, Washington
Township, Monroe County Ohio. The project location is adjacent to the Little Muskingum River near
RM 37.3, just downstream from the confluence with Clear Fork Little Muskingum River. The water
quality in this stream is considered to be Exceptional Warmwater Habitat which makes this project
important not only because of the wetland restoration aspect, but also because of the importance
to preserve the high quality water in this area.

Located on Wayne National Forest Property, the 15-acre project site was once under a USFS special
use permit for hay production. Within the project site, 1,900 linear feet of riparian corridor adjacent
to the Little Muskingum River is impaired from historic land clearing and lack of agricultural BMPs.
Although the site is full of facultative and obligate wetland species, drainage tile has been installed
throughout the field, short circuiting the ability of this historic wetland area to function and provide
ecosystem benefits. The Wayne National Forest has identified this as a priority project.

The goals of this project are to restore wetland habitat, improve the riparian corridor along the Little
Muskingum River and manage non native invasive species. To achieve these goals, altered stream
and habitat restoration and high quality protection strategies will be implemented as follows:

- Reestablish wetland conditions throughout the 15-acre historic hay field by removing
drainage tile.

- Plant and maintain a riparian corridor of at least 100 feet wide along 1,900 linear feet of the
river.

- Manage non-native invasive species and encourage native species to establish in the
wetland and riparian areas.
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criteria d Estimated Total cost The total estimated cost of this project is $200,000. The majority of this funding will be spent on
subcontracts to implement the project. A small portion will be spent on personnel/fringe, travel and
equipment to ensure successful implementation of the project. The restoration of this wetland is
considered a priority to the Wayne National Forest and they are a potential source of cash and
in-kind match for this project.

criteria d Possible Funding
Source

OEPA 319
USFS
National Fish and Wildlife Foundation
H2Ohio

criteria a Identified
Causes and
Sources

Causes :
- Erosion and Sedimentation
- Riparian Habitat
- Flow Alteration

Sources:
- Agriculture in valley bottoms
- Streambank modification
- Conversion to Agriculture
- Historic land clearing
- Drainage tile

(USDA 2021)

criteria
b & h

Part 1: How much
improvement is
needed  to
remove the NPS
impairment for the
whole Critical Area?

This Critical Area is in full aquatic life use attainment. EWH attainment status is achieved at all sites
within this HUC 12 except the mouth of Wingett Run. However, at several locations IBI scores are
lower than the required EWH score of 50, but are considered to be a non-significant departure and
still in attainment of EWH. IBI scores at RM 21.23 and 25.75 need to be improved by 3 and 2 points
respectively to achieve a score of 50 and the ICI score at RM 30.13 needs to be improved by 2
points to a score of 46 (EWH).
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57,705 linear feet of riparian corridor needs to be improved to remove this NPS impairment for the
entire Critical Area.

Part 2: How much
of the  needed
improvement for
the whole Critical
Area is estimated
to be
accomplished by this
project?

The completion of this project would result in restoration of 1,900 linear feet of riparian corridor
(~3% of this impairment for the entire HUC-12). The project would also result in the establishment
of 15 acres of wetlands. Since the proposed project is located adjacent to the Little Muskingum
River at RM 37.3 (upstream from the sites where IBI and ICI scores need improvement), it has the
potential to reduce sediment and stormwater leading to downstream improvements in biological
communities.

Part 3: Load
Reduced?

Load reduction estimates were developed using the EPA Region 5 Model and the following attributes:
1) Bank height - 6 feet, 2) Bank length - 1900 feet, 3) lateral recession rate - moderate 0.1 ft/year, 4)
sandy loam soils, 5) efficiency of 50%.

Load Reductions
Sediment: 29.9 tons/year
Nitrogen: 50.9 lbs/year
Phosphorus: 25.4 lbs/year

Additionally, a wetland installed at this site would reduce stormwater runoff by capturing a 20-acre
drainage area.

criteria i How will the
effectiveness of this
project in
addressing the  NPS
impairment be
measured?

Wayne National Forest and Rural Action will monitor this site for erosion and wetland development.

OEPA has four monitoring stations on the mainstem of the Little Muskingum River in this HUC 12.
These stations will be monitored by OEPA for biological criteria sampling if the project is 319 funded.
All of these stations are located downstream from the project site and will capture improvements
resulting from this project.
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criteria
e

Information and
Education

This project and the ecosystem benefits will be promoted by Rural Action and Wayne National Forest
through social media, newsletters and other outlets. The involvement of the Wayne National Forest in
this project will ensure that the public and other National Forests throughout the region are aware of
and learn from this project.
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Figure 18. Critical Area #1 – Project #1: Knowlton Bridge Wetland Restoration/Creation

Table 24. Critical Area #1 – Project #2

Nine
Element
Criteria

Information
needed

Explanation

n/a Title YCC Wetland Restoration

criteria d Project Lead
Organization &
Partners

Lead: Wayne National Forest
Partners: Ohio Department of Natural Resources, Rural Action, Ohio University

criteria c HUC-12 and
Critical Area

HUC 050302010703 Wingett Run - Little Muskingum Critical Area 1 - Riparian and Wetland
Restoration

criteria c Location of Project The YCC wetland restoration project is located on Wayne National Forest property within the Southeast
quarter of Section 20, Ludlow Township, Washington County, Ohio. The latitude/longitude of the center
of the project site is 39.539560, -81.205080. The project site does not have a physical address, but the
closest address is 23940 St. Rt. 26 Rinard Mills, OH 45767

n/a Which
strategy is
being
addressed by
this
project?

Altered Stream and Habitat Restoration Strategies

High Quality Waters Protection Strategies
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criteria f Time Frame Short-term (Priority) (1-3 yr)

criteria g Short Description The YCC wetland restoration project involves restoring and improving the function of an eight-acre
wetland that was historically constructed by ODNR. The wetland is holding about half of the amount
of water that it was designed for due to a failing berm/retainment structure.

criteria g Project Narrative The YCC Wetland Restoration Project is located in the southeast quarter of Section 20, Ludlow
Township, Washington County Ohio. The project is located adjacent to the Little Muskingum River near
RM 28.1. The water quality in this stream is considered to be EWH, which makes this project important
not only because of the wetland restoration aspect, but also because of the importance to preserve
the high-quality water in this area. The berm to a wetland previously constructed in partnership with
ODNR is failing, and repairs are necessary to increase the size and ecosystem benefits of this wetland.
Wayne National Forest has identified this as a priority project.

The goals of this project are to restore wetland habitat, improve the riparian corridor along the Little
Muskingum River and manage non-native invasive species. To achieve these goals, altered stream and
habitat restoration and high-quality protection strategies will be implemented as follows:

- Repair leaking berm and establish wetland conditions throughout the approximately eight-acre
site.

- Plant and maintain a riparian corridor of at least 100 feet wide along 1,300 linear feet of the
river.

- Manage non-native invasive species and encourage native species to establish in the wetland
and riparian areas.

criteria d Estimated Total
cost

The total estimated cost of this project is $75,000. The majority of this funding will be spent on
subcontracts to implement the project. A small portion will be spent on personnel/fringe, travel and
equipment to ensure successful implementation of the project. The restoration of this wetland is
considered a priority to the Wayne National Forest and they are a potential source of cash and in-kind
match for this project.
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criteria d Possible Funding
Source

OEPA 319
USFS
National Fish and Wildlife Foundation
H2Ohio
National Fish and Wildlife Foundation

criteria a Identified
Causes and
Sources

Causes :
- Erosion and Sedimentation
- Riparian Habitat
- Flow Alteration

Sources:
- Streambank modification

(USDA 2021)

criteria
b & h

Part 1: How
much
improvement
is needed  to
remove the
NPS
impairment for
the
whole Critical
Area?

This Critical Area is in full aquatic life use attainment. EWH attainment status is achieved at all sites
within this HUC-12 except the mouth of Wingett Run. However, at several locations IBI scores are
lower than the required EWH score of 50 but are considered to be a non-significant departure and
still in attainment of EWH. IBI scores at RMs 21.23 and 25.75 need to be improved by three and two
points, respectively, to achieve a score of 50 and the ICI score at RM 30.13 needs to be improved by 2
points to a score of 46 (EWH).

57,705 linear feet of riparian corridor needs to be improved to remove this NPS impairment for the
entire critical area.

Part 2: How
much of the
needed
improvement
for  the whole
Critical Area is
estimated to

The completion of this project would result in restoration of 1,300 linear feet of riparian corridor (~2%
of this impairment for the entire HUC-12). Since the proposed project is located adjacent to the Little
Muskingum River at RM 28.1 (upstream from the sites where IBI scores need improvement), it has
the potential to reduce sediment and stormwater leading to downstream improvements in biological
communities.
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be
accomplished by
this
project?

Part 3: Load
Reduced?

Load reduction estimates were developed using the EPA Region 5 Model and the following attributes: 1)
Bank height - 6 feet, 2) Bank length - 1300 feet, 3) lateral recession rate - slight 0.05 ft/year, 4) sandy
loam soils, 5) efficiency of 50%.

Load Reductions
Sediment: 10.2 tons/year
Nitrogen: 17.4 lbs/year
Phosphorus: 8.7 lbs/year

Additionally, a wetland installed at this site would reduce stormwater runoff by capturing a 20-acre
drainage area.

criteria i How will the
effectiveness of this
project in
addressing the  NPS
impairment be
measured?

Wayne National Forest and Rural Action will monitor this site for erosion and wetland development.

OEPA has four monitoring stations on the mainstem of the Little Muskingum River in this HUC 12.
These stations will be monitored by OEPA for biological criteria sampling. Two of these stations are
located downstream from the project site (RMs 25.75 and 21.23) and will capture improvements
resulting from this project.

criteria
e

Information and
Education

This project and the ecosystem benefits will be promoted by Rural Action and Wayne National Forest
through social media, newsletters and other outlets. The involvement of the Wayne National Forest in
this project will ensure that the public and other National Forests throughout the region are aware of
and learn from this project.
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Figure 19. Critical Area #1 – Project #2: YCC Wetland Restoration
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Table 25. Critical Area #1 – Project #3

Nine
Element
Criteria

Information needed Explanation

n/a Title Riparian Field Rehabilitation

criteria d Project Lead
Organization &
Partners

Lead: Wayne National Forest
Partners: Rural Action, Ohio University, The Nature Conservancy, Friends of Lower Muskingum
River, Marietta College

criteria c HUC-12 and Critical
Area

HUC 050302010703 Wingett Run - Little Muskingum Critical Area 1 - Riparian and Wetland
Restoration

criteria c Location of Project The Riparian Field Rehabilitation project is located on Wayne National Forest property within the
southwest quarter of Section 031, Ludlow Township, Washington County, Ohio. The
latitude/longitude of the center of the project site is 39.526289, -81.245256. The project site does
not have a physical address, but the closest address is 19460 OH-26, Reno, Ohio 45773.

n/a Which strategy is
being  addressed
by this
project?

Altered Stream and Habitat Restoration Strategies

High Quality Waters Protection Strategies

criteria f Time Frame Short-term (Priority) (1-3 yr)

criteria g Short Description The Riparian Field Rehabilitation project involves planting four acres of riparian corridor to
achieve > 100 feet in width along ~1,500 linear feet of the Little Muskingum River near RM 23.3
on Wayne National Forest property.+
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criteria g Project Narrative The Riparian Field Rehabilitation project is located on Wayne National Forest property within the
Southwest quarter of Section 031, Ludlow Township, Washington County, Ohio. The project is
located adjacent to the Little Muskingum River on Wayne National Forest Property. The water
quality in this stream is considered to be EWH which makes this project important not only
because of riparian restoration and sediment reduction aspects, but also because of the
importance to preserve the high-quality water and biological communities in this area.

Located on Wayne National Forest property, the 18-acre project site has been identified this as a
priority project.

The goals of this project are to improve the riparian corridor along the Little Muskingum River by
planting trees and managing non-native invasive species. To achieve these goals, altered stream
and habitat restoration and high quality protection strategies will be implemented as follows:

- Increase the riparian corridor buffering width to > 100 feet along 1,500 linear feet of the
Little Muskingum River to be in line with the Wayne National Forestt’s Forest Plan
guidelines.

- Manage non-native invasive species and encourage native species to establish in the
riparian areas.

criteria d Estimated Total cost The total estimated cost of this project is $60,000. The majority of this funding will be spent on
subcontracts to implement the project. A small portion will be spent on personnel/fringe, travel
and equipment to ensure successful implementation of the project. The restoration of this
wetland is considered a priority to the Wayne National Forest, and they are a potential source of
cash and in-kind match for this project.

criteria d Possible Funding
Source

OEPA 319
USFS
National Fish and Wildlife Foundation
H2Ohio
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criteria a Identified
Causes and
Sources

Causes :
- Erosion and Sedimentation
- Riparian Habitat
- Flow Alteration

Sources:
- Agriculture in valley bottoms
- Streambank modification
- Conversion to Agriculture
- Historic land clearing

(USDA 2021)

criteria
b & h

Part 1: How much
improvement is
needed  to
remove the NPS
impairment for the
whole Critical Area?

This Critical Area is in full aquatic life use attainment. EWH attainment status is achieved at all
sites within this HUC-12 except the mouth of Wingett Run. However, at several locations, IBI
scores are lower than the required EWH score of 50 but are considered to be a non-significant
departure and still in attainment of EWH. IBI scores at RMs 21.23 and 25.75 need to be improved
by three and two points, respectively, to achieve a score of 50, and the ICI score at RM 30.13
needs to be improved by two points to a score of 46 (EWH).

57,705 linear feet of riparian corridor needs to be improved to remove this NPS impairment for
the entire critical area.

Part 2: How much
of the  needed
improvement for
the whole Critical
Area is estimated
to be
accomplished by
this
project?

The completion of this project would result in restoration of ~1,500 linear feet of riparian corridor
(~3% of this impairment for the entire HUC-12). Since the proposed project is located adjacent to
the Little Muskingum River at RM 23.3 (upstream from one of the sites where IBI scores need
improvement), it has the potential to reduce sediment and stormwater leading to downstream
improvements in biological communities.
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Part 3: Load
Reduced?

Load reduction estimates were developed using the EPA Region 5 Model and the following
attributes: 1) Bank height - 6 feet, 2) Bank length - 1500 feet, 3) lateral recession rate - slight 0.05
ft/year, 4) sandy loam soils, 5) efficiency of 50%.

Load Reductions
Sediment: 11.8 tons/year
Nitrogen: 20.1 lbs/year
Phosphorus: 10.0 lbs/year

criteria i How will the
effectiveness of this
project in
addressing the  NPS
impairment be
measured?

Wayne National Forest and Rural Action will monitor this site for erosion and wetland development.

OEPA has four monitoring stations on the mainstem of the Little Muskingum River in this HUC-12.
These stations will be monitored by OEPA for biological criteria sampling. All of these stations are
located downstream from the project site and will capture improvements resulting from this project.

criteria
e

Information and
Education

This project and the ecosystem benefits will be promoted by Rural Action and Wayne National Forest
through social media, newsletters and other outlets. The involvement of the Wayne National Forest in
this project will ensure that the public and other National Forests throughout the region are aware of
and learn from this project.
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Figure 20.  Critical Area #1 – Project #3: Riparian Field Rehabilitation
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Reference Information for author consideration when preparing a NPS-IS (Expected to be in a Guidance

Document that has not been created yet)

Where are US EPA’s Nine Elements found in Ohio’s NPS-IS?

Criteria US EPA Definition Location in the
Ohio NPS-IS

Template

a Identify the causes and sources of pollution that need to be
controlled

3.2.3, 3.3.3 ... etc.
4.2

b Determine load reductions needed 3.2.4, 3.2.4 ... etc.
4.2

c Describe management measures to achieve improvements in
targeted Critical Areas

3.2.4, 3.2.4 ... etc.
4.2

d Identify technical and financial assistance and authorities
needed to  implement the plan

4.1, 4.2

e Develop an information/ education component 4.2

f Develop implementation schedule 4.1, 4.2

g Describe the interim, measurable milestones 4.2

h Identify indicators to measure progress 4.2

i Develop monitoring component. 4.2

Acronyms
IBI – Index of Biotic Integrity
ICI – Invertebrate Community Index
MIwb – Modified Index of Well Being
QHEI – Qualitative Habitat Evaluation
Index TSD – Technical Support
Document TMDL – Total Maximum
Daily Load

Critical Areas Defined
In Ohio, Critical Areas are defined as:

WAP – Watershed Action Plan
WBP – Watershed Based Plan
WC – Watershed Characterization
WQS – Water Quality Standards

WRAS – Watershed Restoration Action Strategy

→ An impaired HUC 12 or an area where Ohio EPA monitoring shows a nonpoint source related cause of
impairment;  especially those areas with identified high magnitude causes such as habitat alteration,
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hydromodification,  silt/sediment, or nutrient enrichment; OR

→ An area identified as having healthy waters that need protected from degradation by nonpoint source
pollutants  such as nutrients and sediment; especially those areas seriously threatened by the rapid
conversion of countryside  to developments.

Ranking of Projects (used in Chapter 4)
PRIORITY: The PRIORITY designation indicates the importance of immediate action and should be used for the

most  important short term projects. Immediate action may be needed due to issues such as:
▪ Highly threatened by development pressures or loss of full attainment status;
▪ Would achieve a high reduction in the loading percentage of nitrogen, phosphorus and/or

fecal  coliform/e. coli; and
▪ A publicly owned or accessible area in most need of protection.

Time Frame for Implementation (used in Chapter 4)
Short term: These projects should be/are expected to be implemented in Year 1-3
Medium term: These projects should be/are expected to be implemented in Years 3-7
Long term: These projects should be/are expected to be implemented in Year 7 and beyond

Definitions
Goals: A measured parameter such as sediment or nutrients (i.e. Reduce Sedimentation Rates) Objectives:

What can be done to restore the impaired measured parameter (i.e. Increase bank stabilization)

Sources of Impairment: 1) The most prominent origins of the "agents" deemed responsible for the observed
aquatic life use impairment.

(Ohio EPA Integrated Report 2014 Glossary, Ohio EPA website:
http://wwwapp.epa.ohio.gov/gis/mapportal/IR2014Glossary.html)

2) The activities, facilities or conditions that generate the pollutants including: municipal
sewage  treatment plants, factories, storm sewers, modifications of hydrology,

agricultural runoff, etc.)  (2002 National Assessment Database: Assessing Water Quality
Q&A, US EPA web site:

http://www.epa.gov/waters/305b/assessing_quality.html)

Cause(s) of Impairment: 1) The most prominent "agents" deemed responsible for the observed aquatic life use
impairment and should be the initial focus of restoration activities or TMDL development within the

watershed.
(Ohio EPA Integrated Report 2014 Glossary, Ohio EPA website:
http://wwwapp.epa.ohio.gov/gis/mapportal/IR2014Glossary.html)

2) What is keeping the waters from meeting the criteria adopted to protect the
designated uses including: chemical contaminants (i.e. PCBs, metals, etc), physical
conditions (i.e. temperature,  excess siltation, alterations of habitat, etc.), and
biological contaminants (i.e. bacteria, noxious  aquatic weeds).

(2002 National Assessment Database: Assessing Water Quality Q&A, US EPA web site:
http://www.epa.gov/waters/305b/assessing_quality.html)

Explanation of Ohio’s Nonpoint Source Management Plan Update (FY2014-FY2018) Strategies [NOTES: ALL NPS
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projects that are eligible for funding under Ohio EPA’s §319 NPS program must be based upon the strategies
outlined in the Ohio Nonpoint Source Management Plan Update (FY2014-FY2018). These strategies explain the
types of  projects that Ohio EPA can fund to restore the NPS impairments that are resulting in a Critical Area’s
inability to attain Ohio’s  WQS. This document should be used as a reference when writing a NPS-IS.]

· Urban Sediment and Nutrient Reduction Strategies
These strategies address the causes and associated sources related to Urban Sediment and Nutrient
impairments (i.e. storm water runoff, LID).

· Altered Stream and Habitat Restoration Strategies
These strategies address the causes and associated sources related to Altered Stream and Habitat
impairments (i.e. stream restoration, riparian habitat, flow restoration).

· Agricultural Nonpoint Source Reduction Strategies
These strategies address the causes and associated sources related to Agricultural Nonpoint Source
impairments (i.e. upland mgmt., livestock mgmt., drainage mgmt.).

· High Quality Waters Protection Strategies
These strategies address the protection of High Quality Waters (i.e. restore and protect high quality in
stream habitat, manage invasive species).
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